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        ! KRYSOWATY FARM REMEDIAL INVESTIGATION REPORT AND FEASIBILITY STUDY (RI/FS, MARCH 1984)

        ! SUMMARY OF REMEDIAL ALTERNATIVE SELECTION.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA),
AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE EXCAVATION AND OFFSITE
DISPOSAL OF CONTAMINATED SOIL AND WASTE, PROVISION OF A PERMANENT ALTERNATIVE WATER SUPPLY FOR AFFECTED
RESIDENCES, MONITORING OF ONSITE WELLS, AND SAMPLING OF OFFSITE SOILS AT THE KRYSOWATY FARM SITE IS A
COST-EFFECTIVE REMEDY AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE
STATE OF NEW JERSEY HAS BEEN CONSULTED AND AGREES WITH THE APPROVED REMEDY.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF
TRUST FUND MONIES FOR USE AT OTHER SITES.  IN ADDITION, THE OFF SITE TRANSPORT, STORAGE, DESTRUCTION,
TREATMENT, OR SECURE DISPOSITION IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTION, AND IS NECESSARY TO
PROTECT PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

6/20/84               LEE M. THOMAS, ASSISTANT ADMINISTRATOR
  DATE                OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE.

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
KRYSOWATY FARM SITE
HILLSBOROUGH, NEW JERSEY

#SLD
SITE LOCATION AND DESCRIPTION

THE KRYSOWATY FARM SITE IS LOCATED ON A 42-ACRE TRACT OF LAND IN HILLSBOROUGH TOWNSHIP, SOMERSET COUNTY, NEW
JERSEY, NEAR THE VILLAGE OF THREE BRIDGES (FIGURE 1-1).  THE PROPERTY CONSISTS OF A NORTHEASTERLY RIDGE, WITH
STREAM VALLEYS TO THE NORTHWEST AND SOUTHEAST.  THE SITE IS LOCATED JUST SOUTH OF THE SOUTH BRANCH OF THE
RARITAN RIVER IN HILLSBOROUGH TOWNSHIP, IN THE EXTREME WESTERN SECTION OF SOMERSET COUNTY.  THE PROPERTY IS
IDENTIFIED AS BLOCK 5, LOT 7 ON LOCAL TAX MAPS.  ELEVATIONS AT THE SITE RANGE FROM APPROXIMATELY 130 TO 200
FEET ABOVE MEAN SEA LEVEL.  SLOPES RANGE FROM 7 TO 20 PERCENT.
        
THE DISPOSAL AREA (APPROXIMATELY 0.5 ACRES) APPEARS TO BE A PARTLY FILLED, SEMI-PERENNIAL STREAM CHANNEL
RAVINE SITUATED AT APPROXIMATELY 74 DEGREES 47'00" WEST LONGITUDE AND 40 DEGREES 30'00" NORTH LATITUDE. THIS
STREAM DRAINS INTO THE SOUTH BRANCH OF THE RARITAN RIVER.  PRIMARY LAND USE OF ADJACENT PROPERTY IS
AGRICULTURAL AND RESIDENTIAL.  SCATTERED WOODLOTS, AN OVAL-SHAPED MARSH/MEADOW AREA, CORN FIELDS AND
PASTURELAND ARE LOCATED IMMEDIATELY DOWNSLOPE OF THE SITE.
        
THE NEAREST RESIDENCES ARE LOCATED ALONG THREE BRIDGES ROAD, WHICH PARALLELS THE SOUTH BRANCH OF THE RARITAN
RIVER.  THE CLOSEST OF THESE RESIDENCES IS LOCATED APPROXIMATELY 900 FEET TO THE NORTHEAST OF THE SITE
(FIGURE 1-2).  OCCUPANTS OF MORE THAN 50 RESIDENCES, WHICH ARE WITHIN 2500 FEET OF THE SITE, DEPEND ON
PRIVATE WELLS OF VARYING DEPTHS AND CONSTRUCTION FOR THEIR POTABLE WATER SUPPLIES.  CURRENTLY, TWELVE
RESIDENCES NORTH OF THE SITE ARE SUPPLIED WITH BOTTLED WATER BECAUSE OF THE POSSIBILITY OF CONTAMINATION FROM
THE SITE.
        
THE KRYSOWATY FARM SITE IS LOCATED IN THE TRIASSIC LOWLANDS SECTION OF THE PIEDMONT PHYSIOGRAPHIC PROVINCE. 
BEDROCK AT THE SITE IS THE TRIASSIC BRUNSWICK FORMATION, WHICH IS COVERED BY A THIN MANTLE CONSISTING OF LESS
THAN SIX FEET OF RED SILT AND DECOMPOSED SILTSTONE.  LOCAL TOPOGRAPHY IS STRONGLY INFLUENCED BY ROCK
STRUCTURE.  STREAM VALLEYS TEND TO BE LINEAR AND PARALLEL THE STRIKE OF THE ROCKS. VALLEYS AND HILLS ARE
ESPECIALLY WELL-DEVELOPED ALONG NORTHEASTERLY TRENDS.  FRACTURE ORIENTATION CAUSES A SECONDARY VALLEY
DEVELOPMENT ORIENTED NORTHWEST.  GENERALLY, THE BRUNSWICK FORMATION DIPS NORTHWESTWARD AND DERIVES ITS
PERMEABILITY FROM FRACTURES.
        



GROUNDWATER FLOW OCCURS ALONG THE FRACTURES OR JOINT FACES WHICH HAVE BEEN CORRELATED TO WELL YIELDS IN THE
AREA.  PACKER TESTING HAS SHOWN THAT PERMEABILITIES AT THE SITE ARE MODERATE TO VERY LOW, GENERALLY LESS THAN
10-5 CM/SEC.  PACKER TESTS, VISUAL INSPECTION OF ROCK CORES, AND HYDROGEOLOGIC OBSERVATIONS DURING DRILLING
AT THE SITE INDICATE THAT THE BULK OF THE FORMATION EXAMINED COMPRISES A SINGLE MULTICOMPONENT GROUNDWATER
FLOW SYSTEM.  GROUNDWATER IS STRONGLY INFLUENCED BY HORIZONTAL FLOW AT NEAR-SURFACE DEPTHS.  A SMALL
COMPONENT OF THIS SHALLOW SYSTEM FLOWS INTO A DEEP RAVINE.  THIS DEEPER RAVINE IS PREDOMINANTLY INFLUENCED BY
VERTICAL FLOW IN ITS UPPER PORTION.  NEAR THE BASE OF THE DEEPER AQUIFER, THE HORIZONTAL COMPONENT BECOMES
MORE SIGNIFICANT.
        
AN ESTIMATED 500 DRUMS OF PAINT AND DYE WASTES AND UNKNOWN MATERIALS WERE ALLEGEDLY DUMPED, CRUSHED AND
BURIED AT THE SITE.  THE STATE OF NEW JERSEY CONFIRMED THE PRESENCE OF HAZARDOUS WASTE DURING A TEST PIT
EXCAVATION AND SAMPLING OF APPROXIMATELY 20 TO 30 CRUSHED METAL DRUMS.  IN ADDITION TO DRUMS, OTHER WASTES
INCLUDING DEMOLITION DEBRIS, TIRES, AUTOMOBILES, BULK WASTE, SOLVENTS, WASTE SLUDGE AND OTHER MATERIAL WERE
DISPOSED AT THE SITE.

#SH
SITE HISTORY

THE FARM WAS OWNED BY THE KRYSOWATY FAMILY OF HILLSBOROUGH FOR ABOUT 60 YEARS, UNTIL THE DEATH OF MR. WILLIAM
KRYSOWATY IN 1976.  THE PROPERTY IS CURRENTLY OWNED BY MR. NICHOLAS DIGEORGIA OF FRANKLIN TOWNSHIP, WHO IS
PLANNING TO USE THE LAND FOR A TREE NURSERY.
        
DURING THE PERIOD OF JULY 1977 THROUGH NOVEMBER 1979, SEVERAL MEDICAL COMPLAINTS (E.G. CONTACT DERMATITIS,
DIZZINESS, AND NAUSEA DURING BATHING, MISCARRIAGES, NEUROLOGICAL DISORDERS) RELATING TO WELL WATER QUALITY
WERE REGISTERED BY RESIDENTS IN THE AREA OF THE SITE (THREE BRIDGES ROAD).  ALL COMPLAINTS WERE REGISTERED TO
THE TOWN HEALTH DEPARTMENT INDEPENDENTLY, WITHOUT PRIOR KNOWLEDGE OF THE EXISTENCE OF THE DISPOSAL SITE.
        
EYEWITNESS ACCOUNTS AND AN AFFIDAVIT ALLEGED THE SPECIFIC LOCATION AND NATURE OF DUMPING ACTIVITIES ON THE
KRYSOWATY FARM SITE.  THE DISPOSAL OF CHEMICAL WASTES AT THE SITE WAS REPORTED TO HAVE OCCURRED BETWEEN 1965
AND 1970.  ESTIMATES ARE THAT 500 DRUMS AND UNKNOWN VOLUMES OF WASTE SOLVENTS AND SLUDGES WERE INVOLVED. 
OTHER MATERIALS ARE ALSO BURIED AND PARTIALLY EXPOSED AT THE SITE.  DISPOSAL ACTIVITIES, INVOLVING THE
DEPOSITION AND MECHANICAL CRUSHING OF DRUMMED MATERIAL, TOOK PLACE WITHOUT THE KNOWLEDGE OF REGULATORY
AUTHORITIES.
        
A TEST PIT EXCAVATION BY THE STATE OF NEW JERSEY UNCOVERED 20 TO 30 RUSTED AND CRUSHED DRUMS WITH ADJACENT
SOIL CONTAMINATION.  A COMPOSITE SAMPLE OF THE DRUMMED WASTE RESIDUE WAS OBTAINED AND ANALYZED.  A LIST OF
THE MAJOR ORGANIC AND INORGANIC CHEMICALS DETECTED IN THE COMPOSITE SAMPLE FROM THE EXCAVATION, LEACHATE AND
ON-SITE SHALLOW WELLS ARE PRESENTED IN TABLE 3-1.
        
FOLLOWING THE VERIFICATION OF HAZARDOUS MATERIALS DISPOSAL, THE TOWNSHIP OF HILLSBOROUGH COMMISSIONED A
CONSULTANT (BETZ, CONVERSE AND MURDOCH) TO UNDERTAKE A HYDROGEOLOGIC STUDY OF THE KRYSOWATY FARM SITE.  WORK
COMMENCED ON THE DRILLING OF GROUNDWATER MONITORING WELLS ONSITE DURING FEBRUARY 1982.  ACCORDING TO THE
TOWNSHIP HEALTH OFFICER, ON FEBRUARY 26, 1982, THE CONSULTANT NOTIFIED THE TOWNSHIP THAT THEY HAD CONFIRMED
THAT TOXIC WASTES FROM THE SITE HAD ENTERED THE GROUNDWATER SYSTEM WHICH FLOWED DIRECTLY TOWARD THE PRIVATE
WELL SUPPLIES OF 12 HOMES WHICH LIE BETWEEN THE DUMP SITE AND THE NEARBY RIVER (SOUTH BRANCH OF THE RARITAN). 
ON FEBRUARY 27, 1982, THE TOWNSHIP, IN CONSULTATION WITH THE STATE OF NEW JERSEY, ISSUED A DRINKING WATER
ADVISORY TO DISCOURAGE THE USE OF PRIVATE WELL WATER FOR DRINKING, COOKING AND BATHING PURPOSES.  THE
TOWNSHIP ESTABLISHED A TEMPORARY ALTERNATE SUPPLY OF (BOTTLED) WATER FOR 12 RESIDENTS ALONG THREE BRIDGES
ROAD AS A PRECAUTIONARY MEASURE UNTIL ADDITIONAL DATA COULD BE COLLECTED.  IN APRIL 1982, THE CONSULTANT
ISSUED A REPORT CONTAINING, IN PART, THE FOLLOWING CONCLUSIONS:

"HAZARDOUS CHEMICAL WASTE, INCLUDING BENZIDINE, BENZENE, HEXACHLOROBENZENE AND OTHER KNOWN OR SUSPECTED
CARCINOGENS ARE BURIED AT THE SITE; HAZARDOUS WASTE CONSTITUENTS...ARE BEING RELEASED FROM THE DISPOSAL SITE;
GROUNDWATER AND SURFACE WATER QUALITY IS BEING DEGRADED BY HAZARDOUS WASTE CONSTITUENTS; A PLUME OF
CONTAMINATED GROUNDWATER IS TRAVELING IN ROCK FRACTURES IN A GENERALLY NORTH TO NORTHEAST DIRECTION TOWARD
RESIDENCES ALONG THREE BRIDGES ROAD; HEAVY METALS ARE PRESENT IN THE RESIDENTIAL WELL WATER SAMPLES OBTAINED
BY NJDEP AND THE PRESENCE OF ORGANIC COMPOUNDS IS SUSPECTED...".



SEVERAL OF THE CONSULTANT'S PRELIMINARY FINDINGS COULD NOT BE REPLICATED BY SUBSEQUENT EPA SAMPLING. 
HOWEVER, DUE TO THE COMPLEXITY OF THE SITE AND THE TOXIC NATURE OF THE WASTES FOUND AT THE SITE, THESE
PRELIMINARY ASSESSMENTS/INVESTIGATIONS WERE UTILIZED TO PLACE THE KRYSOWATY FARM SITE ON THE NATIONAL
PRIORITIES LIST (NPL).
        
IN DECEMBER 1982, EPA AND THE STATE OF NEW JERSEY SIGNED A STATE SUPERFUND CONTRACT TO UNDERTAKE A REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY (RI/FS) AT THE KRYSOWATY FARM SITE.  SINCE MARCH 1983, THE STATE OF NEW
JERSEY HAS MONITORED 13 SELECTED RESIDENTIAL WELLS ON A QUARTERLY BASIS.  RESIDENTS IN TWELVE HOMES
DOWNGRADIENT OF THE SITE HAVE BEEN RECEIVING BOTTLED WATER SINCE FEBRUARY 1982.

#CSS
CURRENT SITE STATUS

CHARACTERIZATION AND EXTENT OF BURIED WASTE MATERIALS:

DRUMS, BULK CHEMICALS, REFUSE, AUTOMOBILES, AND OTHER WASTES WERE IDENTIFIED AT THE SITE.  THE STATE OF NEW
JERSEY EXCAVATED A TEST PIT IN THE RAVINE DISPOSAL AREA AND UNCOVERED 20 TO 30 DRUMS FROM WHICH THEY
COLLECTED A COMPOSITE WASTE SAMPLE.  FOLLOWING IS A SUMMARY OF CONTAMINANTS FOUND IN THE COMPOSITE DRUM
SAMPLE (NJDEP, 1981):

XYLENES                                  FLUORANTHENE
ETHYLBENZENE                             BIS(2-CHLOROETHOXY)ETHER
N-NITROSODIMETHYLAMINE                   PENTACHLOROPHENOL
BENZIDINE                                4,4-DDE
DICHLOROBENZENE                          BUTYL BENZYL PHTHALATE
HEXACHLOROBENZENE                        BIS(2-CHLOROETHYL)ETHER
4-BROMOPHENOL PHENYL ETHER               NAPHTHALENE
BIS(2-CHLOROETHOXY)PHTHALATE             HEXACHLOROCYCLOHEXANE
DIETHYL PHTHALATE.

TABLE 3-1 DEPICTS CHEMICAL CONSTITUENTS ENCOUNTERED DURING VARIOUS INVESTIGATIONS AT THE SITE AS WELL AS
THEIR RESPECTIVE CONCENTRATIONS.  BASED ON TOPOGRAPHIC ANALYSIS, POWER AUGER BORINGS AND MAGNETOMETER SURVEY,
THE EXTENT OF BURIED WASTE MATERIAL IS ESTIMATED TO BE APPROXIMATELY 0.5 ACRES AND THE AVERAGE THICKNESS OF
THE MATERIAL IS ESTIMATED AT 5 FEET.  THE RESULTING IN-PLACE VOLUME OF WASTE MATERIAL IS APPROXIMATELY 4000
CUBIC YARDS.
        
THE WASTE MATERIALS IN THE DISPOSAL AREA CONTAIN CONTAMINANTS (E.G. PCBS, N-NITROSODIPHENYLAMINE,
BIS(2-ETHYLHEXYL) PHTHALATE, ETHYLBENZENE, XYLENE, BENZIDINE, PENTACHLOROPHENOL, CHLOROBENZENE) THAT ARE
ASSOCIATED WITH SIGNIFICANT HEALTH RISKS AS DETERMINED BY THE CONSULTANT'S EVALUATION OF THEIR RESPECTIVE
TOXICITY, CONCENTRATIONS ENCOUNTERED, AND PROBABILITY FOR EXPOSURE (RI/FS, MARCH 1984).  SPECIFICALLY, THESE
CONTAMINANTS POSE A THREAT TO THE PUBLIC BY DIRECT CONTACT AND BY VIRTUE OF THE CONTAMINANTS' CONTACT WITH
THE GROUNDWATER WHICH SERVES AS A LOCAL WATER SUPPLY SOURCE.

CHARACTERIZATION AND EXTENT OF CONTAMINATED SOIL AND SEDIMENTS:

FIGURE 3-4 AND 3-5 GRAPHICALLY PORTRAY THE CONCENTRATION RANGE FOR SOME OF THE CHEMICALS FOUND IN THE SOILS
SEDIMENTS, SURFACE WATER, AND GROUNDWATER DURING THE RI/FS (MARCH 1984) AT THE KRYSOWATY FARM SITE.
        
A VARIETY OF ORGANIC COMPOUNDS WERE IDENTIFIED IN SOIL AND SEDIMENT ON-SITE DURING THE REMEDIAL INVESTIGATION
RI/FS (MARCH 1984).  THERE WAS NOT A CONSISTENT PATTERN OF DISTRIBUTION OF THE CONTAMINANTS; EACH COMPOUND
APPEARED TO HAVE A UNIQUE DISTRIBUTION IN THE SOIL AND SEDIMENT.  APPROXIMATELY 40 DIFFERENT COMPOUNDS WERE
IDENTIFIED. COMPOUNDS DETECTED IN THREE OR MORE SAMPLES WERE:

BASE NEUTRAL COMPOUNDS
        ! N-NITROSODIPHENYLAMINE
        ! BIS(2-ETHYLHEXYL)PHTHALATE



        ! FLUORANTHENE
        ! BENZO(A)ANTHRACENE
        ! BENZO(A)PYRENE
        ! BENZO(B)FLUORANTHENE
        ! BENZO(K)FLUORANTHENE
        ! CHRYSENE
        ! PHENANTHRENE
        ! PYRENE

VOLATILES
        ! TETRACHLOROETHENE
        ! ETHYLBENZENE
        ! TOLUENE
        ! METHYLENE CHLORIDE

PESTICIDES

POLYCHLORINATED BIPHENYLS (PCBS)
        ! AROCLOR - 1221 AND 1260.

SAMPLES LOCATED IN THE STREAM VALLEY NEAR THE WASTE CONTAINED BASE-NEUTRAL COMPOUNDS IN ADDITION TO THOSE
LISTED ABOVE IN CONCENTRATIONS IN EXCESS OF 40 PARTS PER MILLION, AND PCB 1221 CONCENTRATIONS IN EXCESS OF
300 PPM.  BASE-NEUTRAL COMPOUNDS WERE FOUND (3317 PPB) IN A SEDIMENT SAMPLE TAKEN AT THE FURTHEST
DOWNGRADIENT SAMPLE LOCATION.
        
ALTHOUGH CONCENTRATIONS OF INDIVIDUAL COMPOUNDS DO NOT SHOW DISCERNIBLE PATTERNS, THE CONCENTRATIONS OF
HAZARDOUS SUBSTANCE LIST (HSL) COMPOUNDS DO GIVE AN INDICATION OF THE EXTENT OF CONTAMINATION.
        
THE DISTRIBUTION OF THE ORGANICS IN SOIL AND SEDIMENTS INDICATES AN ELEVATED CONCENTRATION ADJACENT TO THE
SUSPECTED WASTE AREA.  PROGRESSING TOPOGRAPHICALLY DOWNSLOPE, CONTAMINATION BY ORGANICS DECREASES AWAY FROM
THIS WASTE SOURCE.  THE SUBTLE TREND OF DECREASING CONCENTRATION AWAY FROM THE BURIED MATERIALS IS PROBABLY
THE RESULT OF TRANSPORT BY SURFACE RUNOFF AND SHALLOW GROUNDWATER FLOW.
        
SELECTED INORGANIC PARAMETERS IN SOIL AND SEDIMENTS ARE ALSO THE HIGHEST FROM SAMPLES NEAR THE SUSPECTED
WASTE SOURCE.  THEIR DISTRIBUTION AWAY FROM THE SOURCE MAY BE A RESULT OF NORMAL BACKGROUND DISTRIBUTION AND
NOT OF CONTAMINANT MIGRATION.
        
IT CAN BE ESTIMATED THAT 1.3 ACRES OF SOIL AND SEDIMENT MAY BE AFFECTED BY CONTAMINATION IMMEDIATELY
DOWNSLOPE OF THE BURIAL SITE.  THE CONTAMINANTS IN THESE DOWNGRADIENT SOILS OFF SITE DO NOT POSE A RISK TO
PUBLIC HEALTH BASED UPON THE CONSULTANT'S EVALUATION OF THEIR RESPECTIVE CARCINOGENICITY, TOXICITY,
CONCENTRATIONS ENCOUNTERED, AND PROBABILITY OF EXPOSURE (RI/FS, MARCH 1984).

GEOLOGY AND HYDROGEOLOGY:

BEDROCK AT THE SITE IS THE TRIASSIC BRUNSWICK FORMATION, WHICH IS PREDOMINANTLY A REDDISH-BROWN, FRACTURED,
VUGGY SILTSTONE.  THE UPPER 20-30 FEET HAS A HIGHER FREQUENCY OF FRACTURING THAN THE LOWER UNIT.  THE ROCKS
STRIKE APPROXIMATELY N55 DEGREES E, AND DIP 7 TO 15 DEGREES NW.  FRACTURE ORIENTATIONS ARE N45 DEGREES E AND
N50 DEGREES W.  THE RESIDUAL SOIL IS A RED SILT, WHICH IS LESS THAN 6 FEET THICK (FIGURE 3-10).
        
THE BRUNSWICK FORMATION DERIVES ITS PERMEABILITY PREDOMINANTLY FROM FRACTURES.  GROUNDWATER FLOW OCCURS ALONG
THESE FRACTURES OR JOINT FACES.  PACKER TESTING HAS SHOWN THAT PERMEABILITIES ARE MODERATE TO VERY LOW,
RANGING FROM 10-4 TO 10-8 CM/SEC, AND ARE GENERALLY LESS THAN 10-5 CM/SEC.  PACKER TESTS, VISUAL INSPECTION
OF ROCK CORES, AND HYDROGEOLOGIC OBSERVATIONS DURING DRILLING INDICATE THAT THE BULK OF THE FORMATION
EXAMINED COMPRISES A SINGLE, MULTICOMPONENT GROUNDWATER FLOW SYSTEM.  A SMALL COMPONENT OF THIS SHALLOW
SYSTEM FLOWS INTO A DEEPER RAVINE.  THIS DEEPER RAVINE IS PREDOMINANTLY INFLUENCED BY VERTICAL FLOW IN ITS
UPPER PORTION.  NEAR THE BASE OF THE DEEPER AQUIFER, THE HORIZONTAL COMPONENT BECOMES MORE SIGNIFICANT.
        



IN THE VICINITY OF THE WASTES, THE TOP OF THE WATER TABLE WAS WITHIN THE WASTE OR VERY NEAR THIS ELEVATION
DURING THE SITE INVESTIGATION.  SEASONAL FLUCTUATION WILL CAUSE THE WATER TABLE TO RISE DURING WET PERIODS;
THEREBY PERMITTING CONTACT OF THE WASTE WITH THE WATER TABLE.  SEEPS AT THE BASE OF THE WASTES MAY BE
DISCHARGE POINTS FOR THE SHALLOW PORTION OF THE GROUNDWATER SYSTEM.  THE WATER TABLE SLOPES TOWARDS THE SEEPS
AND HAS A CONFIGURATION SIMILAR TO THE SURFACE TOPOGRAPHY.
        
VERY SHALLOW GROUNDWATER FLOWS PREDOMINANTLY PARALLEL TO THE SURFACE DRAINAGE, UNTIL IT REACHES THE SEEPS OR
OTHER DISCHARGE POINTS.  A SMALL COMPONENT OF THIS SHALLOW GROUNDWATER SYSTEM FLOWS VERTICALLY INTO THE
DEEPER GROUNDWATER FLOW SYSTEM.  GROUNDWATER FLOW IN THIS SYSTEM IS NEARLY VERTICAL AND DOWNWARD WITH A
SLIGHT NORTHWARD COMPONENT (FIGURE 3-14).  THIS OCCURRENCE WAS INDICATED BY COMPARISON OF THE WATER LEVELS IN
WELLS 901, 904 AND 905, WHICH ARE ALL FINISHED AT APPROXIMATELY 75 FEET OF ELEVATION.  THE MAGNITUDE OF THE
VERTICAL GRADIENT DECREASES AT DEPTH, SO THAT GROUNDWATER FLOW BECOMES MORE NEARLY HORIZONTAL.  SUCH A CHANGE
IN HYDRAULIC GRADIENT WOULD BE NECESSARY FOR THE DEEP GROUNDWATER TO DISCHARGE AT THE RARITAN RIVER.  BASED
ON THE LOW ELEVATIONS AT THE RIVER, THIS IS THE MOST LIKELY POINT OF GROUNDWATER DISCHARGE.  THE RARITAN IS
ALSO THE DESTINATION FOR REGIONAL SURFACE WATER DRAINAGE.
        
THE SHALLOW AND DEEP GROUNDWATER FLOW SYSTEMS DESCRIBED ABOVE ARE NOT ISOLATED, BUT INTERACT WITH ONE
ANOTHER.  A SMALL QUANTITY OF THE WATER IN THE SHALLOW SYSTEM, DIRECTLY UNDER THE SITE, ENTERS THE DEEP
SYSTEM.  SOME OF THE WATER WHICH DISCHARGES FROM THE SHALLOW SYSTEM AT THE SEEP REINFILTRATES AND ENTERS THE
DEEP SYSTEM.  SHALLOW GROUNDWATER IS DETERMINED TO BE CONTAMINATED, AS EVIDENCED BY ELEVATED CONCENTRATIONS
OF SEVERAL ORGANICS IN THE ANALYSES OF LEACHATES AND SHALLOW WELLS.  TOLUENE AND CARBON TETRACHLORIDE ARE
OBVIOUS CONTAMINANTS, WITH CONCENTRATIONS UP TO 750,000 PPB.  ETHYLBENZENE AND XYLENE (TOTAL) ARE PRESENT IN
CONCENTRATIONS UP TO 13,250 AND 3,500 PPB, RESPECTIVELY.  SOME RESULTS ARE SHOWN IN TABLE 3-1, OTHERS ARE
INCLUDED IN APPENDIX C (RI/FS, MARCH 1984).
        
CONDUCTIVITY ANOMALIES WERE DETECTED BY ELECTROMAGNETIC PROFILE (EMP) STUDIES AT ALL DEPTH INTERVALS, 0-25,
0-50, AND 0-100 FEET.  NEAR-SURFACE ANOMALIES AND WATER LEVELS INDICATE SHALLOW GROUNDWATER MOVEMENT EASTWARD
TOWARD THE MARSH AREA.  ANOMALIES AT DEEPER ZONES MAY SUGGEST A SUBTLE SHIFT TOWARD THE WEST AND NORTHWEST AS
INDICATED BY ANALYSIS OF GROUNDWATER IN BORING W-1, WHICH IS LOCATED WITHIN THIS BOUNDARY.  DEEP GROUNDWATER
FLOW IS MOVING NORTHWESTWARD TOWARD EXISTING RESIDENCES.  THERE ARE 50 RESIDENCES WITHIN 2500 FEET OF THE
SITE WHICH ARE DEPENDENT UPON PRIVATE WELLS UTILIZING THE DEEP GROUNDWATER SYSTEM FOR THEIR POTABLE WATER. 
IT WAS DETERMINED THAT 22 HOMES COULD POTENTIALLY BE AFFECTED BY CONTAMINATED GROUNDWATER MIGRATION TO THE
RESIDENTIAL WELLS BECAUSE OF THEIR LOCATION DOWNGRADIENT FROM THE SITE.
        
BASED ON TESTING PERFORMED DURING THE REMEDIAL INVESTIGATION, RESIDENTIAL WELLS WERE NOT FOUND TO BE
CONTAMINATED BY ORGANIC COMPOUNDS, ALTHOUGH LOW LEVELS OF CONTAMINATION HAVE BEEN FOUND IN SOME GROUNDWATER
MONITORING WELLS LOCATED IMMEDIATELY OFFSITE.  A HEALTH RISK ASSESSMENT PERFORMED BY THE CONSULTANT INDICATES
THAT, UNDER THE PRESENT CIRCUMSTANCES, THERE WOULD BE NO ADVERSE HEALTH EFFECTS ON THE LOCAL POPULATION FROM
THE USE OF THE LOCAL AQUIFER IF NO CHANGES IN GROUNDWATER QUALITY WERE TO OCCUR.  NEVERTHELESS, TWELVE (OF
THE TWENTY-TWO POTENTIALLY AFFECTED) RESIDENCES ARE CURRENTLY SUPPLIED BOTTLED WATER UNDER A TOWNSHIP
DRINKING WATER ADVISORY AS A PRECAUTIONARY MEASURE.

CHARACTERIZATION AND EXTENT OF SURFACE WATER CONTAMINATION:

SOME SURFACE WATER CONTAMINATION HAS BEEN DETECTED.  THIS DATA INDICATES THE CONTAMINATION IS LIMITED TO THE
SITE ITSELF AND THE INTERMITTENT STREAM BED IN THE RAVINE DOWNGRADIENT.  AS DISCUSSED IN THE HEALTH RISK
ASSESSMENT (RI/FS, MARCH 1984), AT THE OBSERVED CONCENTRATIONS AND EXPECTED EXPOSURE RATES, THE CONTAMINATION
DOES NOT POSE ANY HAZARD TO THE PUBLIC OR WILDLIFE.  IT IS NOT KNOWN WHETHER THE CONTAMINANT LEVELS
ENCOUNTERED DURING THE REMEDIAL INVESTIGATION REPRESENT A WORST CASE SITUATION BECAUSE LITTLE IS KNOWN ABOUT
THE TYPE AND QUANTITY OF WASTE DISPOSED OR THE PRESENT CONDITION OF CONTAINERS WHICH MAY HOLD WASTE.  IF THE
WASTES REMAIN, A POTENTIAL EXISTS THAT THE SURFACE WATERS WILL TRANSPORT CONTAMINANTS TO THE MARSH AREA
DOWNGRADIENT AND THE RARITAN RIVER.

#ENF
ENFORCEMENT

ENFORCEMENT ACTIVITY IS NOT ANTICIPATED IN THE NEAR FUTURE FOR THE KRYSOWATY FARM SITE.  THE RESULTS OF THE



INVESTIGATION INTO POTENTIALLY RESPONSIBLE PARTIES ARE AS FOLLOWS:

OWNER AT TIME OF DISPOSAL:

THE ALLEGED DUMPING OCCURRED IN 1965-1970.  THE OWNER OF THE PROPERTY AT THE TIME AND THE PERSON RESPONSIBLE
FOR THE DUMPING, WILLIAM KRYSOWATY, IS DECEASED.  HIS ESTATE WAS LIQUIDATED; NO ASSETS ARE AVAILABLE FROM THE
ESTATE TO PAY FOR CLEAN-UP.

CURRENT OWNER:

THE CURRENT OWNER PURCHASED THE PROPERTY AT ITS ASSESSED VALUE THROUGH AN ESTATE SALE.  HE HAD NO KNOWLEDGE
OF THE DUMPING AT THE TIME OF PURCHASE.  THE PROPERTY CURRENTLY HAS LITTLE, IF ANY, VALUE; REMEDIAL ACTION
WILL SIMPLY RETURN IT TO ITS ASSESSED VALUE.

GENERATORS AND TRANSPORTERS:

AT THIS TIME, NO GENERATORS OR TRANSPORTERS HAVE BEEN IDENTIFIED.  INVESTIGATION INTO THE SOURCE OF THE
MATERIAL IS CONTINUING FOR THE PURPOSES OF POSSIBLE COST RECOVERY.  IT IS QUESTIONABLE THAT THESE EFFORTS
WILL BE SUCCESSFUL, SINCE THE PERSON RESPONSIBLE FOR THE DUMPING IS DECEASED AND THERE ARE NO WRITTEN RECORDS
WHATSOEVER.

#AE
ALTERNATIVES EVALUATION

DURING THE FEASIBILITY STUDY, ALTERNATIVES WERE DEVELOPED IN ORDER TO MEET A SET OF SITE-SPECIFIC REMEDIAL
ACTION OBJECTIVES.  THESE OBJECTIVES WERE:

        ! TO ENSURE PUBLIC HEALTH AND SAFETY

        ! TO PROTECT THE QUALITY OF LOCAL GROUND AND SURFACE WATER

        ! TO PRESERVE LOCAL LAND USE BY PREVENTING THE MIGRATION OF CONTAMINANTS TO NEARBY AGRICULTURAL
AND RESIDENTIAL LANDS

        ! TO ENSURE THAT THE REMEDIAL ACTIONS ARE TECHNICALLY FEASIBLE AND COST-EFFECTIVE.

A PRELIMINARY LIST OF REMEDIAL TECHNOLOGIES WAS DEVELOPED BASED ON THE ASSESSMENT OF SITE CONDITIONS (TABLE
4-1).  THESE TECHNOLOGIES WERE RUN THROUGH AN INITIAL SCREENING USING TECHNICAL FEASIBILITY, COSTS, AND
ENVIRONMENTAL/PUBLIC HEALTH IMPACTS AS CRITERIA FOR EVALUATION (RI/FS, MARCH 1984).  FOLLOWING THE INITIAL
SCREENING, CHEMICAL TREATMENT OF SOIL, SOLIDIFICATION, INSITU TREATMENT AND BIORECLAMATION WERE REMOVED FROM
FURTHER CONSIDERATION DUE PRIMARILY TO HIGH COST, UNPROVEN TECHNOLOGY STATUS AND WASTE COMPATIBILITY
PROBLEMS.  WHEREAS SIMILAR PROBLEMS WERE CONSIDERED COMPLICATING FACTORS FOR GROUNDWATER CONTROL AND
TREATMENT TECHNOLOGIES, GEOLOGIC CONDITIONS AT THE SITE WERE CONSIDERED THE MOST LIMITING  FACTORS
DISCOURAGING THE APPLICATION OF THESE TECHNOLOGIES AT THE KRYSOWATY FARM SITE.  THE FRACTURED BEDROCK GEOLOGY
OF THE BRUNSWICK FORMATION DOES NOT PROVIDE A RELIABLE FOUNDATION TO ISOLATE THE WASTE FROM THE ENVIRONMENT
THROUGH THE USE OF GROUT CURTAINS OR SLURRY WALLS.  FURTHERMORE, BECAUSE MUCH OF THE BEDROCK UNDERLYING THE
SITE IS RELATIVELY IMPERMEABLE, EXCEPT FOR OPEN FRACTURES, TECHNOLOGIES EMPLOYING ACTIVE GROUNDWATER PUMPING
WERE CONSIDERED IMPRACTICAL SINCE THERE IS NO ASSURANCE THAT ALL CONTAMINATED GROUNDWATER COULD BE AFFECTED
BY PUMPING.
        
AFTER COMPLETION OF THE INITIAL SCREENING OF TECHNOLOGIES, A DETAILED EVALUATION OF TECHNOLOGIES WAS
CONDUCTED IN ORDER TO RECOMMEND A COST-EFFECTIVE ALTERNATIVE.

THE FOLLOWING SIX REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED FOR A MORE DETAILED ANALYSIS OF EFFECTIVENESS
AND COST MEASURES:

1. NO ACTION



2. CAP WASTE - COLLECT AND TREAT GROUNDWATER - MONITOR GROUNDWATER

3. EXCAVATE WASTE - DISPOSE BY INCINERATION - MONITOR GROUNDWATER

4. EXCAVATE WASTE - DISPOSE ONSITE - MONITOR GROUNDWATER

5. EXCAVATE WASTE - DISPOSE OFFSITE - MONITOR GROUNDWATER

6. EXCAVATE WASTE - DISPOSE OFFSITE - ALTERNATE WATER SUPPLY - MONITOR GROUNDWATER.

THE COST-EFFECTIVE ALTERNATIVE IS THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY FEASIBLE AND RELIABLE
AND WHICH EFFECTIVELY MITIGATES OR MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH,
WELFARE, AND THE ENVIRONMENT.  THE CANDIDATE TECHNOLOGIES WERE RATED ACCORDING TO SEVERAL MEASURES OF
EFFECTIVENESS AND COST.
        
THE CRITICAL COMPONENTS OF EFFECTIVENESS MEASURES WERE DETERMINED TO BE:

        ! TECHNOLOGY STATUS
        ! RISK AND EFFECT OF FAILURE
        ! LEVEL OF CLEANUP/ISOLATION ACHIEVABLE
        ! ABILITY TO MINIMIZE COMMUNITY IMPACTS
        ! ABILITY TO MEET RELEVANT PUBLIC HEALTH & ENVIRONMENTAL CRITERIA
        ! ABILITY TO MEET LEGAL AND INSTITUTIONAL REQUIREMENTS
        ! TIME REQUIRED TO ACHIEVE CLEANUP/ISOLATION
        ! ACCEPTABILITY OF LAND USE AFTER ACTION.

THE FOLLOWING EVALUATION OF THE SIX REMEDIAL ACTION ALTERNATIVES WILL CONSIDER THE EFFECTIVENESS OF EACH
ALTERNATIVE TO MEET THESE CRITICAL COMPONENTS.
        
ACCORDING TO THE NATIONAL CONTINGENCY PLAN, A TOTAL COST ESTIMATE FOR REMEDIAL ACTION MUST INCLUDE BOTH
CONSTRUCTION AND ANNUAL OPERATION AND MAINTENANCE COSTS.  CONSTRUCTION COSTS AND OPERATION AND MAINTENANCE
COSTS WERE ESTIMATED FOR THE ALTERNATIVES UNDER CONSIDERATION (TABLE 5-1).  FOR OPERATING AND MAINTENANCE
COST, A "PRESENT VALUE" ANALYSIS WAS USED TO CONVERT THE ANNUAL COSTS TO AN EQUIVALENT SINGLE VALUE. 
OPERATION AND MAINTENANCE COSTS WERE CONSIDERED OVER A 20 YEAR PERIOD; A 10 PERCENT DISCOUNT RATE AND 0
PERCENT INFLATION RATE WERE ASSUMED.

ALTERNATIVE #1:  THE "NO ACTION" ALTERNATIVE WAS ELIMINATED.  CONTAMINATION HAS BEEN DEMONSTRATED ONSITE AND
IMMEDIATELY OFFSITE.  DIRECT CONTACT WITH EXPOSED DRUMS AND CONTAMINATED ONSITE SOIL PRESENTS A PUBLIC HEALTH
HAZARD BECAUSE THE SITE IS ACCESSIBLE.
        
IT HAS BEEN DEMONSTRATED THAT THE WASTE IN THE DISPOSAL AREA IS IN CONTACT WITH THE GROUNDWATER AT LEAST
SEASONALLY, THEREFORE, THE TRANSPORT OF CONTAMINANTS TO THE SHALLOW GROUNDWATER SYSTEM WOULD CONTINUE IF NO
ACTION IS TAKEN.  SIMILARLY, CONTAMINANTS DISCHARGING AT THE SEEP LOCATED AT THE BOTTOM OF THE DISPOSAL FILL
AREA, AS WELL AS SURFACE RUNOFF, CAN RESULT IN TRANSPORT OF CONTAMINATION OFFSITE THROUGH FARM AND PASTURE
LANDS INTO AN ADJACENT WATERCOURSE, THE RARITAN RIVER.  A HEALTH ASSESSMENT (RI/FS, MARCH 1984) OF THE TYPES
AND CONCENTRATIONS OF WASTE FOUND AT THE SITE REVEALS A SIGNIFICANT HEALTH THREAT IS POSED BY EXPOSURE TO THE
WASTE THROUGH DIRECT CONTACT.  WHEREAS A LESSER HEALTH THREAT IS POSED BY THE TYPES AND LEVELS OF
CONTAMINATION IDENTIFIED DOWNGRADIENT OF THE DISPOSAL AREA, THE POTENTIAL WOULD REMAIN FOR DISCHARGE OF MORE
HAZARDOUS MATERIALS FROM THE DISPOSAL AREA IF NO ACTION IS TAKEN.  IT IS NOT KNOWN  WHETHER THE CONTAMINANT
LEVELS ENCOUNTERED DURING THE REMEDIAL INVESTIGATION REPRESENT A WORST CASE SITUATION BECAUSE LITTLE IS KNOWN
ABOUT THE TYPE AND QUANTITY OF WASTE DISPOSED OR THE PRESENT CONDITION OF CONTAINERS WHICH MAY HOLD WASTE.
        
THE REMAINING MITIGATION ALTERNATIVES UNDER CONSIDERATION FOR THE KRYSOWATY FARM SITE INVOLVE BOTH ONSITE AND
OFFSITE ACTIONS.  ONSITE REMEDIAL ACTION IS REQUIRED TO ADDRESS THE HAZARDS (I.E. DIRECT CONTACT AND CONTACT
WITH THE LOCAL DRINKING WATER AQUIFER POSED BY WASTES IN THE DISPOSAL AREA).  OFFSITE ACTION IS REQUIRED TO:
1) FULFILL THE NEED FOR POST-CLOSURE MONITORING TO ADDRESS THE MIGRATION OF ANY FUGITIVE CONTAMINATION PLUME
GENERATED DURING, OR REMAINING AFTER, ONSITE WORK IS COMPLETED, AND 2) ENSURE THAT THE 22 POTENTIALLY



AFFECTED RESIDENCES IMMEDIATELY DOWNGRADIENT OF THE SITE, INCLUDING THE 12 WHICH ARE CURRENTLY PROVIDED WITH
AN ALTERNATIVE (BOTTLED) WATER SUPPLY UNDER A DRINKING WATER ADVISORY ISSUED BY THE TOWNSHIP AND THE STATE OF
NEW JERSEY, BE PROVIDED WITH A POTABLE WATER SOURCE.

ALTERNATIVE #2:  THE "CAP WASTE-COLLECT AND TREAT GROUNDWATER MONITOR MONITORING GROUNDWATER" ALTERNATIVE
INVOLVES: 1) THE CONSTRUCTION OF A FRENCH DRAIN SYSTEM IMMEDIATELY DOWNGRADIENT OF THE DISPOSAL AREA TO: A)
LOWER THE WATER TABLE AND THEREBY PREVENT ITS CONTACT WITH THE WASTES, B) COLLECT RUNOFF TO PREVENT MIGRATION
OF CONTAMINANTS C) TREAT COLLECTED GROUND AND SURFACE WATER; 2) CAP THE ENTIRE DISPOSAL AREA (0.5 ACRES) WITH
FILL AND SYNTHETIC LINER; AND 3) MONITOR ONSITE WELLS AND OFFSITE RESIDENTIAL WELL TO TRACK REMNANT
CONTAMINANT MIGRATION AND/OR ENSURE ADEQUATE DRINKING WATER QUALITY.

THE VARIOUS TECHNOLOGIES USED IN THE DEVELOPMENT OF THIS ALTERNATIVE ARE WELL ESTABLISHED AND ARE CONSIDERED
COMMON ENGINEERING PRACTICES.  HOWEVER, A FAILURE (E.G. INADEQUATE INTERFACE WITH FRACTURES BEARING
CONTAMINANTS) OF THE SYSTEM COULD RESULT IN THE MIGRATION OF CONTAMINANTS INTO THE AREA SURFACE WATERS AND
GROUNDWATER.  ALTHOUGH THE CHANCE OF FAILURE IS SMALL, THE ENVIRONMENTAL AND HEALTH RISKS ARE OF CONCERN
BECAUSE OF SITE CONDITIONS WHICH ARE UNFAVORABLE TO SITING A LANDFILL AT THIS LOCATION.  IN PARTICULAR, THE
FRACTURED BEDROCK WILL MAKE A FAILURE DIFFICULT TO DETECT.
        
FAILURE OF THE CAP COULD RESULT FROM EROSION DUE TO HIGH TOPOGRAPHIC RELIEF AT SITE.  SUCH A FAILURE COULD
RESULT IN THE RELEASE OF CONTAMINATED GROUNDWATER OR COULD PERMIT THE INTRUSION OF SURFACE WATER INTO THE
CAPPED AREAS AND THUS ALLOW THE VERTICAL FLOW OF CONTAMINANTS INTO THE GROUNDWATER.
        
PCB'S WERE FOUND IN SEVERAL SOIL AND SEDIMENT SAMPLES TAKEN AT, AND DOWNSLOPE OF, THE SITE.  CONCENTRATIONS
RANGED UP TO 340 PPM.  PCB WASTES ARE REGULATED UNDER THE TOXIC SUBSTANCES CONTROL ACT (TSCA).  MANY OF THE
OTHER SUBSTANCES FOUND AT THE SITE ARE REGULATED UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA). 
ALTHOUGH MOST OF CONTAMINATED MATERIAL AT THE SITE DOES NOT CONTAIN PCB'S, THE PRECISE LOCATION OF PCB
DISPOSAL IS NOT KNOWN.  SEPARATION OF THE PCB MATERIAL FROM THE OTHER WASTES AT THIS SITE WOULD REQUIRE SUCH
EXTENSIVE SAMPLING THAT IT WOULD BE IMPRACTICAL.  LIMITED EXCAVATION AND DISPOSAL OF THE PCB MATERIAL WAS,
THEREFORE, NOT CONSIDERED.  SINCE THE LANDFILL SITING REQUIREMENTS UNDER TSCA ARE MORE STRINGENT THAN THOSE
UNDER RCRA, THE IN-PLACE ALTERNATIVES WILL BE EVALUATED WITH RESPECT TO TSCA REQUIREMENTS.
        
ALLOWING THE DUMP SITE TO REMAIN IN-PLACE WOULD VIOLATE THE SPIRIT OF SEVERAL TECHNICAL SITING REQUIREMENTS
FOR PCB LANDFILLS GIVEN IN 40 CFR SECTION 761.75(B).  THE REGULATIONS REQUIRE THAT A LANDFILL SHALL BE
LOCATED IN THICK, RELATIVELY IMPERMEABLE FORMATIONS SUCH AS LARGE AREA CLAY PANS.  GROUNDWATER RECHARGE AREAS
SHOULD BE AVOIDED AND THERE SHOULD BE NO HYDRAULIC CONNECTION BETWEEN THE SITE AND STANDING OR FLOWING
SURFACE WATER.  THE BOTTOM OF THE LINER OR IN-PLACE SOIL BARRIER SHOULD BE AT LEAST 50 FEET FROM THE
HISTORICAL HIGH WATER TABLE.  IN ADDITION, THE SITE SHOULD BE LOCATED IN AN AREA OF LOW TO MODERATE RELIEF TO
MINIMIZE THE POTENTIAL FOR EROSION.  MOREOVER, PCB WASTES SHOULD BE SEGREGATED FROM ORGANIC SOLVENTS IN THE
DISPOSAL AREA.  ALL OF THESE TECHNICAL REQUIREMENTS WOULD BE VIOLATED BY IMPLEMENTATION OF AN IN-PLACE
ALTERNATIVE AT THE KRYSOWATY FARM SITE.
        
THE THREAT OF THE WASTES REMAINING ON THE SITE AND THE POTENTIAL OF ITS MIGRATION TO PUBLIC DRINKING WATER
SUPPLIES WOULD CAUSE A HIGH DEGREE OF COMMUNITY CONCERN.  THERE IS STRONG PRESSURE AT THE STATE AND LOCAL
LEVEL TO CLEAN UP THE SITE.  AN IN-PLACE ALTERNATIVE WOULD BE STRONGLY PROTESTED.
        
THE DESIGN AND IMPLEMENTATION OF A GROUNDWATER MONITORING PROGRAM IS PROPOSED TO PARTIALLY ADDRESS THIS
OFFSITE CONCERN BY TRACKING ANY MIGRATION OF GROUNDWATER CONTAMINANTS FROM THE SITE.  THIS PROGRAM WOULD
INVOLVE THE UTILIZATION OF EXISTING (OR ESTABLISHMENT OF A NEW SYSTEM OF) MONITORING WELLS TO DETECT ANY
CONTAMINANT PLUME IN THE GROUNDWATER AND ASSURE THE HEALTH OF NEARBY RESIDENTS.  SEVERAL MONITORING SCENARIOS
WERE EXAMINED IN THE RI/FS REPORT AND ARE HIGHLIGHTED IN TABLE 5-2.  THE OPTIONS PRESENTED INVOLVE THE
SAMPLING OF RESIDENTIAL WELLS AND EXISTING ONSITE MONITORING WELLS.  THE COSTS ASSOCIATED WITH THESE OPTIONS,
FOR VARIOUS MONITORING PERIODS WERE ALSO EXAMINED (TABLES 5-2, 5-3 AND 5-4).
        
BASED ON EXISTING INFORMATION, A PROGRAM TO SAMPLE 8 EXISTING MONITORING WELLS AND 22 RESIDENTIAL DRINKING
WATER SUPPLIES LYING WITHIN THE AREA NORTHEAST TO WEST-NORTHWEST OF THE SITE WAS PROPOSED.  THE SAMPLING
FREQUENCY WOULD INITIALLY BE MONTHLY FOR 6 MONTHS DURING REMEDIAL ONSITE ACTIVITIES AND THEN QUARTERLY FOR
TWENTY YEARS THEREAFTER.  THE SAMPLES WOULD BE ANALYZED FOR THE 129 PRIORITY POLLUTANTS.



        
THE PROBABILITY OF FAILURE OF THIS MONITORING PROGRAM IS DIRECTLY DEPENDENT UPON THE NUMBER OF WELLS IN THE
MONITORING NETWORK, SINCE THE POSSIBILITY OF NOT DETECTING A CONTAMINANT PLUME IN FRACTURED ROCK INCREASES AS
THE AREA BETWEEN WELL BORINGS INCREASES.  THE FREQUENCY OF SAMPLING IN THE FRACTURED BRUNSWICK FORMATION WILL
ALSO AFFECT THE RELIABILITY OF ANY MONITORING PROGRAM BECAUSE OF THE WAY GROUNDWATER PASSES THROUGH THE
FRACTURES INTERMITTENTLY.
        
SHOULD THIS SYSTEM FAIL TO DETECT A CONTAMINANT PLUME AND SHOULD THE PLUME REACH RESIDENTIAL WELLS
DOWNGRADIENT, SIGNIFICANT HEALTH RISKS MAY RESULT.
        
THE PROPOSED MONITORING WILL NEITHER CLEAN UP ANY GROUNDWATER CONTAMINATION NOR ISOLATE THE RESIDENTS FROM
CONTACTING IT.  THE MONITORING PROGRAM CAN ONLY SERVE AS A WARNING SYSTEM FOR CONTAMINANT MIGRATION. 
INHERENT TO MONITORING PROGRAMS ARE PROBLEMS ASSOCIATED WITH DELAYS IN OBTAINING CRITICAL DATA AND ADEQUACY
OF FREQUENCY IN SAMPLING OR LOCATION OF MONITORING WELLS.
        
BASED ON THE TYPES AND LEVELS OF CONTAMINATION FOUND IN THE SHALLOW GROUNDWATER SYSTEM DURING THE
INVESTIGATION, THE HEALTH RISK FOR A POPULATION INGESTING THIS CONTAMINATION WAS NOT CONSIDERED SIGNIFICANT
(RI/FS, MARCH 1984).  HOWEVER, ADDITIONAL RISKS ARE ASSOCIATED WITH THE UNKNOWN CHARACTER OF WASTES LEAKED
BELOW THE SITE AND THE FACT THAT THE RECENT INVESTIGATION MAY NOT BE REPRESENTATIVE OF A WORST-CASE SITUATION
DISCHARGE FROM THE SITE (E.G. RUPTURE OF ADDITIONAL DRUMS OR INFLUENCE OF WETTER SEASONS ON CHARACTER OF
DISCHARGE).
        
THE MONITORING OF WELLS, IN ITSELF, SHOULD NOT AFFECT RESIDENTS' DAILY LIVES.  IF CONTAMINATION IS NOTED IN
THE MONITORING OR DRINKING WATER WELLS, FURTHER REMEDIAL ACTIONS MAY BE REQUIRED.
        
THE REMAINING ALTERNATIVES #3, 4, 5, AND 6 UNDER CONSIDERATION ALL INVOLVE THE EXCAVATION OF THE WASTE
DISPOSAL AREA.  BASED ON TOPOGRAPHIC ANALYSIS, POWER AUGER BORINGS AND MAGNETOMETER INVESTIGATIONS, THE
EXTENT OF THE DISPOSAL AREA IS ESTIMATED TO BE APPROXIMATELY 4000 CUBIC YARDS.  SAMPLING RESULTS SHOW THAT
THE CONTAMINATION IS SPREAD THROUGHOUT THIS VOLUME IN A RANDOM PATTERN.  THE WASTES IN THE DISPOSAL AREA
CONTAIN CONTAMINANTS (E.G. PCB'S, N-NITROSODIPHENYLAMINE, BIS (2-ETHYLHEXYL) PHTHALATE, ETHYLBENZENE, XYLENE,
BENZIDINE, PENTACHLOROPHENOL, CHLOROBENZENE) THAT ARE ASSOCIATED WITH SIGNIFICANT HEALTH RISKS, AS DETERMINED
BY AN EVALUATION OF THEIR RESPECTIVE CARCINOGENICITY, TOXICITY, CONCENTRATIONS ENCOUNTERED AND PROBABILITY OF
EXPOSURE TO MAN AND THE ENVIRONMENT (RI/FS, MARCH 1984).
        
IMPLEMENTATION OF THE EXCAVATION COMPONENT OF ALTERNATIVES #3,4,5, AND 6 WOULD INVOLVE EXCAVATION OF THE
WASTE MATERIAL.  THE AREA TO BE STRIPPED WILL FIRST BE CLEARED OF VEGETATION, AND STUMPS AND ROOTS WILL BE
GRUBBED.  THE WASTE AND CONTAMINATED SOILS, INCLUDING THE FIRST 6 INCHES OF BEDROCK, WILL BE REMOVED FOR
FINAL DISPOSAL.  THE EXCAVATED AREAS WILL BE COVERED BY A LAYER OF BACKFILL AND THEN TOPSOIL, WHICH WILL BE
REVEGETATED.
        
THE VARIOUS TECHNOLOGIES UTILIZED TO EXCAVATE MATERIAL ARE COMMON AND WELL ESTABLISHED.  REMOVAL OF THE WASTE
WOULD ELIMINATE A VERY LARGE PERCENTAGE OF THE SOURCE CONTAMINATION.  HOWEVER, THERE IS A RISK THAT NOT ALL
CONTAMINATION CAN BE PRACTICALLY EXCAVATED.  THE REMEDIAL INVESTIGATION IDENTIFIED THAT AS MUCH AS 30 FEET OF
FRACTURED BEDROCK UNDERLIES THE DISPOSAL AREA (RI/FS, MARCH 1984).  THESE FRACTURES COULD PROVIDE A HAVEN FOR
REMNANT GROUNDWATER CONTAMINATION.  RESISTIVITY STUDIES DURING THE REMEDIAL INVESTIGATION WERE SUGGESTIVE OF
POTENTIAL CONTAMINANT MIGRATION BETWEEN 25 AND 100 FEET, BUT CONFIRMATION COULD NOT BE OBTAINED FROM THE
EXISTING SAMPLING POINTS.  REMOVAL OF THE FIRST 6 INCHES OF BEDROCK IS PRACTICAL WITH COMMON EXCAVATION
EQUIPMENT.  DEEPER EXCAVATION, HOWEVER, WOULD BECOME INCREASINGLY DIFFICULT.  THE MARGINAL COSTS FOR
EXCAVATION WOULD RAPIDLY INCREASE WITH RESPECT TO BENEFITS DERIVED FROM ANY ADDITIONAL CONTAMINANT REMOVAL. 
FURTHERMORE, DEEPER BEDROCK EXCAVATION COULD POTENTIALLY OPEN FISSURES AND COMPOUND PROBLEMS ASSOCIATED WITH
ANY REMNANT CONTAMINATION WHICH COULD EXIST.
        
IMPLEMENTATION OF EXCAVATION WILL RESULT IN REMEDIATION OF MOST ASPECTS OF THE SITE EXCEPT FOR ANY
CONTAMINATED GROUND WATER AND OFFSITE SURFACE CONTAMINATION DOWNGRADIENT FROM THE SITE.  ALTHOUGH THE
POTENTIAL FOR DEEP GROUND WATER CONTAMINATION MAY PERSIST, THE EXCAVATION SHOULD ELIMINATE THE CONTAMINATION
OF THE SHALLOW GROUND WATER AND SEEPS.  OFFSITE SOILS WILL BE SAMPLED BY THE STATE FOLLOWED BY AN ANALYSIS OF
THE NEED FOR ADDITIONAL REMEDIAL ACTION.  THE ABILITY OF EXCAVATION TO MINIMIZE COMMUNITY IMPACTS WOULD BE



HIGH SINCE THE SOURCE OF CONTAMINATION WOULD BE REMOVED.  FOLLOWING REVEGETATION, THE POTENTIAL LAND USES
SHOULD BE THE SAME AS THE PREDISPOSAL AND SURROUNDING LAND USES.

ALTERNATIVE #3: "EXCAVATE WASTE - DISPOSE BY INCINERATION - MONITOR GROUNDWATER" INVOLVES EXCAVATION OF THE
DISPOSAL AREA (DESCRIBED ABOVE), HIGH TEMPERATURE DESTRUCTION OF CONTAMINATED SOILS IN A ROTARY KILN
INCINERATOR AND MONITORING OF ONSITE WELLS AND OFFSITE RESIDENTIAL WELLS.
        
A TYPICAL SOIL INCINERATION SYSTEM WOULD INCLUDE THE BATCH FEEDING OF SOLIDS INTO THE INCINERATION UNIT,
INCINERATION OF SOILS, DISPOSAL OF RESIDUE, AND AIR POLLUTION CONTROL.  THE SYSTEM PROPOSED FOR KRYSOWATY
FARM WOULD INCLUDE THE USE OF THREE MOBILE ROTARY KILNS OPERATING AT A CONTINUOUS FEED RATE OF 2 TONS PER
HOUR EACH.  AT THIS RATE, THE ENTIRE AMOUNT OF CONTAMINATED MATERIALS COULD BE DETOXIFIED WITHIN 5 MONTHS. 
THE RESULTANT MATERIAL WOULD BE CONSIDERED NON-HAZARDOUS AND COULD REMAIN ONSITE.
        
TECHNOLOGY STATUS FOR ROTARY INCINERATION IS ESTABLISHED.  THE INSTALLATION AND OPERATION OF THE TREATMENT
AREA MAY REQUIRE COMPLIANCE WITH TECHNICAL REQUIREMENTS UNDER RCRA.  IN ADDITION, IT MAY BE NECESSARY TO
ADDRESS OTHER FEDERAL AND STATE REQUIREMENTS FOR AIR AND WATER DISCHARGES.  OPERATION OF THE INCINERATORS,
SOIL HANDLING EQUIPMENT, TRAFFIC ASSOCIATED WITH FUEL AND OTHER SUPPLIES WILL INCREASE NOISE LEVELS IN THE
RESIDENTIAL/AGRICULTURAL AREA AND ADVERSELY AFFECT THE COMMUNITY.
        
A GROUND WATER MONITORING PROGRAM WOULD BE REQUIRED TO ADDRESS ANY REMNANT CONTAMINATION REMAINING AFTER
EXCAVATION.  THE MONITORING PROGRAM PROPOSED TO ADDRESS THIS CONCERN WOULD BE SIMILAR IN SCOPE TO THE PROGRAM
DESCRIBED IN ALTERNATIVE #2, EXCEPT THE DURATION OF MONITORING WOULD BE REDUCED TO 5 YEARS BECAUSE THE SOURCE
OF WASTES WOULD NO LONGER BE LOCATED ONSITE.  THE EFFECTIVENESS OF A MONITORING PROGRAM WAS PREVIOUSLY
DESCRIBED IN ALTERNATIVE #2; HOWEVER, ADDITIONAL RISK OF FAILURE COULD BE ASSOCIATED DUE TO THE SHORTER TERM
OF THE MONITORING PROPOSED HEREIN.

ALTERNATIVE #4: "EXCAVATE WASTE - DISPOSE ONSITE - MONITOR GROUNDWATER" INVOLVES EXCAVATION OF THE DISPOSAL
AREA (DESCRIBED ABOVE), CONSTRUCTION OF A SECURE ONSITE HAZARDOUS WASTE LANDFILL, AND GROUND WATER MONITORING
OF ONSITE WELLS AND OFFSITE RESIDENTIAL WELLS (DESCRIBED UNDER ALTERNATIVE #2).
        
WHEREAS THE TECHNOLOGY FOR CONSTRUCTING AND OPERATING A SECURE HAZARDOUS WASTE FACILITY IS DEVELOPED, THE
CHARACTERISTICS OF KRYSOWATY FARM ARE INAPPROPRIATE FOR LOCATING SUCH A FACILITY, AS PREVIOUSLY DISCUSSED. 
IN FACT, CONSTRUCTION OF A PCB LANDFILL AT THIS SITE WOULD VIOLATE TSCA SITING REQUIREMENTS FOR SUCH
LANDFILLS. THUS, A LANDFILL ON THIS SITE WOULD NOT BE CONSIDERED ADEQUATE TO PROTECT PUBLIC HEALTH AND THE
ENVIRONMENT.
        
BEYOND PHYSICAL LIMITATIONS OF THE SITE, THE CONSTRUCTION OF A HAZARDOUS WASTE LANDFILL WOULD BE DELAYED
BECAUSE NEW JERSEY HAS NO REGULATIONS FOR SITING SUCH A FACILITY WITHIN ITS BOUNDARIES.
        
TO ADDRESS ANY REMNANT CONTAMINATION AFTER EXCAVATION, AND TO BACK UP THE ONSITE DISPOSAL FACILITY
MONITORING, A MONITORING PROGRAM (DESCRIBED IN ALTERNATIVE #2) HAS ALSO BEEN CONSIDERED FOR THIS ALTERNATIVE.

ALTERNATIVE #5: "EXCAVATE WASTE - DISPOSE OFFSITE - MONITOR GROUNDWATER" INVOLVES EXCAVATION OF THE DISPOSAL
AREA (DESCRIBED ABOVE), TRANSPORTATION OF WASTE TO AN APPROVED HAZARDOUS WASTE DISPOSAL FACILITY, AND
GROUNDWATER MONITORING OF ONSITE WELLS AND OFFSITE RESIDENTIAL WELLS (DESCRIBED ABOVE IN ALTERNATIVE #3).
        
OFFSITE DISPOSAL INVOLVES LOADING THE EXCAVATED WASTE (APPROXIMATELY 4000 CUBIC YARDS) ONTO LARGE-CAPACITY
HAULING TRUCKS AND TRANSPORTING IT TO AN APPROVED WASTE DISPOSAL FACILITY.  SINCE WASTES WOULD BE DISPOSED IN
A PROPERLY SITED FACILITY, LESS RISK IS ASSOCIATED WITH IMPLEMENTATION OF OFFSITE DISPOSAL THAN ONSITE
DISPOSAL.  IT IS ESTIMATED THAT FOUR MONTHS WOULD BE REQUIRED TO REMOVE THE WASTE FROM KRYSOWATY FARM AND
DISPOSE OFFSITE.
        
EXCAVATION AND OFFSITE DISPOSAL WOULD MEET ALL PUBLIC HEALTH AND ENVIRONMENTAL CRITERIA EXCEPT FOR ANY
REMNANT CONTAMINATION LEFT AFTER ONSITE ACTION IS COMPLETED.  THE EFFECTIVENESS OF THE GROUNDWATER MONITORING
PROGRAM DESCRIBED IN ALTERNATIVE #3 WAS CONSIDERED TO ADDRESS THIS CONCERN.  NO LEGAL OR INSTITUTIONAL
REQUIREMENTS ARE EXPECTED TO COMPLICATE IMPLEMENTATION OF THIS ALTERNATIVE.  ASIDE FROM THE ANNOYANCE OF
INCREASED (SHORT-TERM) VEHICULAR TRAFFIC DURING REMOVAL, THE PUBLIC IS EXPECTED TO REACT FAVORABLY TO REMOVAL



OF THE WASTE FROM THE RESIDENTIAL/AGRICULTURAL COMMUNITY.

ALTERNATIVE #6: "EXCAVATE WASTE - OFFSITE DISPOSAL - ALTERNATIVE WATER SUPPLY - LIMITED GROUNDWATER
MONITORING" INVOLVES EXCAVATION OF WASTES AND OFFSITE DISPOSAL IN A SECURE LANDFILL (DESCRIBED ABOVE IN
ALTERNATIVE 5) AND PROVISIONS FOR AN ALTERNATIVE WATER SUPPLY SOURCE TO THE 22 HOMES WHICH LIE IMMEDIATELY
DOWNGRADIENT FROM THE SITE.  THIS ALTERNATIVE COMBINES THE ATTRIBUTES OF SOURCE EXCAVATION AND OFFSITE
DISPOSAL WITH PROVISION OF A RELIABLE POTABLE SUPPLY TO POTENTIALLY AFFECTED GROUNDWATER SUPPLY USERS
IMMEDIATELY DOWNGRADIENT OF THE SITE.  IN ADDITION, LIMITED GROUNDWATER MONITORING WILL BE UNDERTAKEN TO
ENSURE THAT ANY REMNANT GROUNDWATER CONTAMINATION DOES NOT POSE AN ENVIRONMENTAL THREAT FURTHER DOWNGRADIENT
(E.G. RARITAN RIVER).
        
ALTERNATIVES #2, 3, 4, AND 5 HAVE INCORPORATED A GROUNDWATER MONITORING PROGRAM TO ADDRESS POTENTIAL PROBLEMS
OF REMNANT CONTAMINATION AFTER ONSITE REMEDIAL ACTION.  AS IDENTIFIED IN THE DISCUSSION ABOVE IN ALTERNATIVE
#2, THERE ARE SEVERAL RISKS AND SHORT-COMINGS ASSOCIATED WITH IMPLEMENTING A MONITORING PROGRAM IN A
FRACTURED GEOLOGIC SYSTEM SUCH AS THE BRUNSWICK FORMATION AT KRYSOWATY FARM.  EFFORTS TO MINIMIZE THESE RISKS
BY IMPROVING THE DESIGN OF THE MONITORING PROGRAM WOULD INVOLVE THE COLLECTION OF ADDITIONAL DATA COSTING AS
MUCH AS $400,000 OR MORE.  HOWEVER, THE COMPLEXITY OF THE GEOLOGY AT KRYSOWATY FARM MAY CONTINUE TO THWART
THIS STUDY EFFORT.  TO DATE, A MINIMUM OF $500,000 HAS ALREADY BEEN EXPENDED IN AN ATTEMPT TO UNDERSTAND THE
COMPLEX HYDROGEOLOGIC SYSTEM OF THE KRYSOWATY FARM SITE.
        
WASTES IN THE DISPOSAL AREA CONTAIN CONTAMINANTS WHICH POSE A SIGNIFICANT HEALTH THREAT.  AT BEST, AN
ADEQUATE MONITORING PROGRAM WILL ONLY TRACK THE PROGRESS OR ARRIVAL OF CONTAMINATION.  THE FRACTURED BEDROCK
POSES SPECIAL PROBLEMS WHICH CREATE A UNIQUE SITUATION AT THIS SITE.  IT IS POSSIBLE THAT CONTAMINANTS COULD
MIGRATE THROUGH FRACTURES AND EVADE DETECTION.  ALSO, UNDER THESE CIRCUMSTANCES, IT WOULD BE DIFFICULT TO
PURGE THE CONTAMINANTS BY GROUNDWATER PUMPING.
        
AS POINTED OUT IN THE DISCUSSION UNDER ALTERNATIVE #2, ADDITIONAL RISKS ARE ASSOCIATED WITH THE UNKNOWN
CHARACTER OF WASTES LEAKED INTO FRACTURES BELOW THE DISPOSAL AREA DURING, OR LEFT AFTER, ONSITE REMEDIAL 
ACTION IS COMPLETE.  IF CONTAMINATION IS NOTED UNDER ANY MONITORING PROGRAM, FURTHER REMEDIAL ACTION MAY BE
REQUIRED.  ALTERNATIVE #6 INCORPORATES THE PROVISION OF AN ALTERNATIVE WATER SUPPLY TO PROTECT GROUNDWATER
SUPPLY USERS IMMEDIATELY DOWNGRADIENT OF THE SITE AGAINST THE HEALTH RISKS ASSOCIATED WITH REMNANT
CONTAMINATION AND THE UNCERTAINTY SURROUNDING THE ADEQUACY OF MONITORING TO ADDRESS THESE HEALTH RISKS.  A
LIMITED MONITORING PROGRAM INVOLVING THE 8 EXISTING ONSITE WELLS IS PROPOSED TO ADDRESS THE ENVIRONMENTAL
RISKS ANY REMNANT GROUNDWATER CONTAMINATION MAY POSE FURTHER DOWNGRADIENT (E.G. DISCHARGE OF THE REGIONAL
GROUNDWATER SYSTEM AT THE RARITAN RIVER).
        
SEVERAL ALTERNATIVE WATER SUPPLY TECHNOLOGIES INCLUDING: 1) EXTENSION FROM AN EXISTING MUNICIPAL SUPPLY, 2) A
NEWLY DEVELOPED SUPPLY (WELL), 3) INDIVIDUAL TREATMENT AT EACH RESIDENTIAL WELLHEAD AND 4) BOTTLED WATER WERE
EVALUATED TO DETERMINE THE MOST COST-EFFECTIVE MEANS TO PROVIDE RESIDENTS WITH A RELIABLE POTABLE SUPPLY. 
THE SCREENING PROCESS IDENTIFIED THAT EXTENSION OF THE EXISTING MUNICIPAL SUPPLY AND INDIVIDUAL WELL
TREATMENT WERE THE LEAST COST ALTERNATIVES.  ANALYSIS OF THESE OPTIONS SHOWS THAT MUNICIPAL WATER SUPPLY
EXTENSION IS THE MOST RELIABLE AND LEAST PRONE TO RISK OR FAILURE (RI/FS APPENDIX G).  THEREFORE, THIS
ALTERNATIVE WOULD INVOLVE A 17,000 FOOT PIPELINE EXTENSION FROM THE ELIZABETHTOWN WATER COMPANY'S 16 INCH
WATER MAIN (LOCATED ON U.S. ROUTE 202 NEAR THE SOUTH BRANCH OF THE RARITAN RIVER) TO THE 22 HOMES (FIGURE
1-3) IMMEDIATELY DOWNGRADIENT OF THE SITE.

#CR
COMMUNITY RELATIONS

ON MARCH 1, 1983 EPA HELD A SCOPING MEETING AT THE HILLSBOROUGH MUNICIPAL BUILDING TO MAKE A PUBLIC
PRESENTATION OF THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY WORK PLAN FOR THE KRYSOWATY FARM SITE. 
NOTIFICATION OF THE MEETING WAS ACCOMPLISHED THROUGH NEWS RELEASES AND TOWNSHIP MAILINGS (ATTACHMENT 1). 
ATTACHMENT 2 IS A LIST OF ATTENDEES FROM THE MEETING.  IN GENERAL, THE PUBLIC WELCOMED THE INVOLVEMENT OF EPA
AFTER TWO YEARS OF LOCAL AND STATE GOVERNMENT INVESTIGATION OF THE SITE.  THE OVERRIDING EMPHASIS OF THE
PUBLIC COMMENT WAS TOWARD CLEANUP ACTION IN LIEU OF ADDITIONAL STUDY WORK.  TWELVE RESIDENTS WERE ON  BOTTLED
WATER BECAUSE OF THE THREAT POSED BY THE SITE.  MANY RESIDENTS VOICED THEIR VIEWS THAT THE OBVIOUS REMEDIAL
SOLUTION FOR KRYSOWATY FARM WAS REMOVAL AND ESTABLISHMENT OF A PERMANENT WATER SUPPLY.  THEREFORE,



SUGGESTIONS WERE MADE TO NOT WASTE MONIES ON ADDITIONAL STUDIES, BUT RATHER BEGIN THE OBVIOUS REMEDIATION
IMMEDIATELY.
        
ON MARCH 13, 1984, EPA MADE THE DRAFT REMEDIAL INVESTIGATION REPORT AND FEASIBILITY STUDY (RI/FS) AVAILABLE
FOR PUBLIC COMMENT AT SELECT LOCATIONS (E.G. TOWNSHIP LIBRARY, AND HEALTH OFFICE).  IN ADDITION, THE AGENCY
ESTABLISHED A 65 DAY PUBLIC COMMENT PERIOD WHICH ENDED MAY 17, 1984.  ON MARCH 20, 1984, A PUBLIC MEETING WAS
HELD IN THE TOWNSHIP MUNICIPAL BUILDING.  NOTIFICATION OF THE MEETING WAS HANDLED BY A TOWNSHIP MAILING.  NO
ATTENDANCE LIST IS AVAILABLE FROM THIS MEETING HOWEVER, MANY RESIDENTS WHO ATTENDED THE SCOPING MEETING WERE
AGAIN IN ATTENDANCE.  EPA AND NUS CORPORATION MADE A PRESENTATION ON THE RI/FS FINDINGS AND RECOMMENDATIONS. 
THE RI/FS HAD RECOMMENDED EXCAVATION AND REMOVAL OF WASTE DISPOSAL AREA ONSITE WITH FOLLOW UP MONITORING OF
ONSITE AND OFFSITE (RESIDENTIAL) WELLS FOR AN INDETERMINANT PERIOD.  EPA SPECIFICALLY REQUESTED PUBLIC INPUT
ON THE NUMBER OF YEARS MONITORING SHOULD BE MAINTAINED AFTER THE ONSITE REMEDIAL ACTIONS WAS COMPLETED. 
FOLLOWING THE EPA/NUS PRESENTATION, TOWNSHIP COUNCIL MEMBERS EXPRESSED THEIR CONCERN THAT, BEYOND EXCAVATION
AND REMOVAL (WHICH WAS FULLY ENDORSED) A RELIABLE ALTERNATIVE WATER SUPPLY SOURCE TO AFFECTED RESIDENTS BE
PROVIDED.  COMMENTS WERE RAISED REGARDING THE ADEQUACY OF THE CONSULTANTS UNDERSTANDING OF THE GEOLOGIC
SYSTEM UNDERLYING THE DUMP SITE, THE SUFFICIENCY OF ONE YEAR'S QUARTERLY SAMPLING OF RESIDENTIAL HOMES TO
ESTABLISH THE ABSENCE OF CONTAMINATION OR THREAT OF CONTAMINATION, AND THE ADEQUACY OF THE RISK ASSESSMENT
DATA BASE AND CONCLUSIONS.
        
CONCERN WAS RAISED FOR THE ADEQUACY OF MONITORING TO ADDRESS THE POTENTIAL UNKNOWNS REGARDING MIGRATION
PATHWAYS THROUGH THE GEOLOGY UNDERLYING THE SITE AND THE CONTAMINANTS WHICH MAY REMAIN AFTER SITE
REMEDIATION.  THE COUNCIL MEMBERS FOUND IT UNJUSTIFIABLE TO ACCEPT MONITORING INSTEAD OF AN ALTERNATE WATER
SUPPLY AT ROUGHLY THE SAME COSTS.  THE TOWNSHIP ENGINEER SUBMITTED A REVISED COST ESTIMATE OF $500,000 FOR
PROVIDING 22 RESIDENTS WITH AN ALTERNATIVE WATER SUPPLY.
        
THE RESIDENTS PRESENT AT THE MEETING ENDORSED THE EXCAVATION AND REMOVAL ASPECTS OF THE PROPOSED REMEDIAL
ACTION.  IN GENERAL, THE AFFECTED RESIDENTS (RECEIVING BOTTLED WATER) AS WELL AS OTHERS FROM THE TOWNSHIP AND
NEIGHBORING COMMUNITIES WERE IN SUPPORT OF A PERMANENT ALTERNATIVE WATER SUPPLY TO ENSURE A RELIABLE POTABLE
SOURCE AND ELIMINATE THE PSYCHOLOGICAL STRESS CAUSED BY THE UNCERTAINTIES ASSOCIATED WITH MONITORING.  AT
LEAST ONE RESIDENT WAS OPPOSED TO THE PROVISION OF A WATER LINE TO THE AREA.  THIS RESIDENT FELT THE QUALITY
OF HER WATER WAS GOOD AND THERE WAS NO NEED TO REPLACE IT.
        
A RESPONSIVENESS SUMMARY FOR ALL COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD IS ATTACHED (ATTACHMENT
3).

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE FINAL RECOMMENDED REMEDIAL ALTERNATIVE FOR KRYSOWATY FARM WILL REQUIRE THAT EXCAVATED MATERIALS BE
MANIFESTED FOR TRANSPORT FROM THE SITE TO A SECURE LANDFILL IN ACCORDANCE WITH RCRA AND TSCA REQUIREMENTS. 
THE MATERIAL TO BE REMOVED WILL BE VISIBLE, CONTAMINATED SOIL (DOWN TO AND INCLUDING THE FIRST SIX INCHES OF
BEDROCK WITHIN THE DISPOSAL AREA, AS DEFINED BY MAGNETOMETER AND TOPOGRAPHIC ANALYSIS) CRUSHED AND BURIED
DRUMS AND OTHER DEBRIS CONTAMINATED BY CONTACT WITH THE WASTES.  PCB CONTAMINATION AT KRYSOWATY FARM DID NOT
EXCEED 500 PPM; THEREFORE, DISPOSAL OF CONTAMINATED SOILS WILL OCCUR IN A LANDFILL APPROVED TO RECEIVE PCB'S
IN ACCORDANCE WITH TSCA.  IF SOILS ARE ENCOUNTERED WITH PCB LEVELS OVER 500 PPM, THESE SOILS WILL BE
INCINERATED AS PER TSCA REQUIREMENTS.  COMPLIANCE WITH THE SAFE DRINKING WATER ACT WILL BE THE RESPONSIBILITY
OF THE WATER PURVEYOR.  THE RECOMMENDED MONITORING OF THE ONSITE WELLS FOR FIVE YEARS FOLLOWING REMOVAL OF
THE WASTES IS NOT INCONSISTENT WITH RCRA REQUIREMENTS FOR DETECTION MONITORING.

#RA
RECOMMENDED ALTERNATIVE

ACCORDING TO 40 CFR PART 300.68(J), COST-EFFECTIVE IS DESCRIBED AS THE LOWEST COST ALTERNATIVE THAT IS
TECHNICALLY FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGES TO AND PROVIDES
ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  EVALUATION OF THE SIX SUGGESTED REMEDIAL
ALTERNATIVES LEADS TO THE CONCLUSION THAT ALTERNATIVE #6 IS THE MOST COST-EFFECTIVE.
        



THE COMPONENTS OF ALTERNATIVE #6 ARE TECHNICALLY FEASIBLE AND RELIABLE, AND WHEN COMBINED, PROVIDE THE
GREATEST LEVEL OF PROTECTION FOR PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.  EXCAVATION AND OFFSITE DISPOSAL
OF CONTAMINATED SOILS AND WASTES TO A SECURE HAZARDOUS WASTE MANAGEMENT FACILITY IS A WELL ESTABLISHED AND
RELIABLE TECHNOLOGY.  THE REMOVAL OF WASTES FROM THE RESIDENTIAL/AGRICULTURAL SETTING WILL MINIMIZE PUBLIC
HEALTH THREATS POSED BY DIRECT CONTACT WITH THE WASTE AS WELL AS MINIMIZE THE RELEASE AND CONTINUED
DEGRADATION OF THE SURFACE AND GROUNDWATER IMMEDIATELY OFFSITE.  THE MONITORING OF EXISTING ONSITE WELLS FOR
A SHORT TERM FOLLOWING EXCAVATION WILL EVALUATE THE MIGRATION OF ANY REMNANT CONTAMINATION AND THEREBY ENSURE
THE EFFECTIVENESS OF THE ONSITE REMEDIAL ACTION.  THE PROVISION OF PERMANENT ALTERNATIVE WATER SUPPLY TO THE
POTENTIALLY AFFECTED RESIDENCES LOCATED DOWNGRADIENT WILL ENSURE THE PROTECTION OF PUBLIC HEALTH BY
PREVENTING USE OF LOCAL AQUIFER WHICH MAY CURRENTLY BE CONTAMINATED, OR BECOME CONTAMINATED AS A CONSEQUENCE
OF ONSITE REMEDIAL ACTION DUE TO THE FRACTURED SYSTEM.
        
OF THE REMAINING ALTERNATIVES, FOUR (ALTERNATIVES 1, 2, 4, AND 5) WERE FOUND TO BE SIGNIFICANTLY DEFICIENT IN
THEIR ABILITY TO MINIMIZE ACTUAL OR POTENTIAL HAZARDS AT THE SITE.  IN PARTICULAR, ONSITE ALTERNATIVES 2 AND
4 WERE NOT CONSIDERED APPROPRIATE BECAUSE THEY WERE INCONSISTENT WITH TSCA REGULATIONS FOR THE SITING OF PCB
LANDFILLS.  THE DEFICIENCY IN ALTERNATIVE 5 WAS THE INABILITY TO ASSURE, WITH A HIGH LEVEL OF CONFIDENCE,
THAT THE MONITORING SYSTEM WOULD BE SUFFICIENT TO ENSURE THAT GROUNDWATER USERS WOULD NOT BE EXPOSED TO
CONTAMINATED DRINKING WATER.  BY PROVIDING AN ALTERNATIVE WATER SUPPLY, ALTERNATIVE 6 PROVIDED A HIGHER
DEGREE OF CERTAINTY OF SAFE DRINKING WATER AT A MARGINALLY LESSER COST.  HOWEVER, THE COST FOR ALTERNATIVE 5
ASSUMES THAT NO CONTAMINATION IS DETECTED IN THE DEEP AQUIFER.  IF CONTAMINATION WERE DETECTED, THE
MONITORING COSTS FOR ALTERNATIVE 5 WOULD BE SIGNIFICANTLY GREATER.  ALTERNATIVE 3 WAS REJECTED BECAUSE THE
COST IS SIGNIFICANTLY HIGHER THAN THE COST FOR ALTERNATIVE 6.
        
NONE OF THE ALTERNATIVES ADDRESS EXISTING OFFSITE CONTAMINATION DOWNGRADIENT FROM THE WASTE DISPOSAL AREA. 
THIS IS NOT BELIEVED TO POSE A SIGNIFICANT RISK.  HOWEVER, THE STATE WILL CONDUCT FURTHER SAMPLING IN THIS
AREA AND A FINAL DETERMINATION OF THE NEED FOR FURTHER ACTION WILL BE MADE AT A LATER DATE.
        
THE FOLLOWING ACTIVITIES ARE RECOMMENDED FOR APPROVAL:

ONSITE

        ! EXCAVATION AND REMOVAL OF THE WASTE DISPOSAL AREA (APPROXIMATELY 4000 CUBIC YARDS)
        ! TRANSPORT AND DISPOSAL OF WASTE TO NEAREST APPROVED HAZARDOUS WASTE DISPOSAL FACILITY
        ! MONITORING ONSITE WELLS FOR 129 PRIORITY POLLUTANTS, SEMI-ANNUALLY FOR A PERIOD OF 5 YEARS.

OFFSITE

        ! PROVISION OF AN ALTERNATIVE WATER SUPPLY TO POTENTIALLY AFFECTED RESIDENTS (APPROXIMATELY 22
HOMES).

THE FOLLOWING LISTED FIGURES REPRESENT A COST ESTIMATE FOR THE PROPOSED ACTIONS.  COST SHARING FOR PROJECT
IMPLEMENTATION IS 90% FEDERAL AND 10% STATE ON CAPITAL COSTS.  WATER USAGE COSTS WILL BE BORNE BY THE
INDIVIDUAL RESIDENTIAL CONSUMERS.  POST-CLOSURE MONITORING COSTS WILL BE BORNE BY THE STATE OF NEW JERSEY.

COST SUMMARY FOR RECOMMENDED REMEDIAL ALTERNATIVE #6

INDIVIDUAL REMEDIAL MEASURE COMPONENTS
                                                  COSTS
                                   CAPITAL         O&M       TOTAL

   EXCAVATE WASTE - REGRADE          77,114         -         77,114
   OFFSITE DISPOSAL               1,518,000         -      1,518,000
   WATER LINE EXTENSION             568,900 *    52,800 **   621,700
   MONITOR GROUNDWATER ONSITE                    92,898 (A)   92,898

                                  2,164,014     145,698    2,309,712



                                  TOTAL PROJECT COST      $2,309,712

                     FEDERAL SHARE (90% CAPITAL COST)      2,078,741
                     DETAILED DESIGN (ESTIMATED COST)        160,000

                            TOTAL FEDERAL OBLIGATION      $2,238,741

FOOTNOTES:

* A 6" WATER LINE WILL MEET STATE REQUIREMENTS AND PROVIDE AFFECTED RESIDENTS WITH AN ADEQUATE REPLACEMENT
POTABLE SUPPLY. AN 8" WATER LINE MAY BE REQUIRED (BY THE PURVEYOR) AT A CAPITAL COST OF $681,200. THE COST
DIFFERENTIAL BETWEEN THESE WATER LINES WILL NOT BE FEDERALLY FUNDED

** THIS O&M COST (52,800) REFLECTS WATER USAGE COST (20 YEAR PRESENT WORTH) TO BE BORNE BY THE RESIDENTIAL
CONSUMER

(A) THIS O&M COST (92,898) REFLECTS POST-CLOSURE ENVIRONMENTAL MONITORING WHICH THE STATE OF NEW JERSEY HAS
AGREED TO UNDERTAKE.

#OM
OPERATION AND MAINTENANCE (O&M)

DURING, AND SUBSEQUENT TO, ONSITE REMEDIAL ACTIONS (EXCAVATION), A LIMITED MONITORING OF THE SITE WILL OCCUR
TO EVALUATE THE MIGRATION OF CONTAMINANTS OFFSITE INTO THE LOCAL GROUNDWATER SYSTEM.  THERE ARE EIGHT
MONITORING WELLS LOCATED ONSITE (SURROUNDING THE DISPOSAL AREA) WHICH PENETRATE THE UPPER AND LOWER REACHES
OF THE UNDERLYING AQUIFER.  THESE WELLS WILL BE SAMPLED FOR THE 129 PRIORITY POLLUTANTS ON A SEMI-ANNUAL
BASIS, FOR A PERIOD OF FIVE YEARS.  ESTIMATED COSTS FOR THIS MONITORING IS PRESENTED IN TABLE 5-4.  THE STATE
OF NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION HAS AGREED TO FINANCE AND UNDERTAKE THIS EFFORT
(ATTACHMENT 4).

#SCH
SCHEDULE
                                                          DATE
   - THERE IS NO ENFORCEMENT ACTION FOR THIS SITE
   - FINAL RECORD OF DECISION (ROD)                    JUNE 15, 1984
   - AMEND STATE SUPERFUND CONTRACT                    JUNE 30, 1984
   - AWARD IAG FOR DESIGN AND CONSTRUCT                JUNE 30, 1984
   - START DESIGN                                    AUGUST  1, 1984
   - COMPLETE DESIGN                               DECEMBER  1, 1984
   - START CONSTRUCTION                               MARCH 15, 1985
   - COMPLETE CONSTRUCTION                             JULY 30, 1985.

#FA
FUTURE ACTIONS

SINCE THE WASTE WILL BE REMOVED AND DISPOSED OFFSITE IN A SECURE HAZARDOUS WASTE FACILITY, AND DOWNGRADIENT
RESIDENTS WILL BE ISOLATED FROM ANY REMNANT CONTAMINATION BY PROVISIONS OF AN ALTERNATE WATER SUPPLY, THE
SIGNIFICANT HEALTH THREAT POSED BY THE KRYSOWATY FARM SITE WILL BE MITIGATED.  THE FUGITIVE CONTAMINATION
REMAINING AFTER ONSITE REMEDIAL ACTION CAN NO LONGER THREATEN HUMAN HEALTH BUT IT MAY POSE AN ENVIRONMENTAL
HAZARD DOWNGRADIENT.  REGIONAL GROUNDWATER DISCHARGES TO THE RARITAN RIVER.  TO DATE, NO CONTAMINATION HAS
BEEN IDENTIFIED; HOWEVER, THE STATE OF NEW JERSEY HAS AGREED TO SAMPLE THE EXISTING ONSITE MONITORING WELLS
TO EVALUATE THIS POTENTIAL HAZARD.  FURTHERMORE, ADDITIONAL SAMPLING OF THE CONTAMINATED SOILS DOWNGRADIENT
FROM THE DISPOSAL SITE WILL BE UNDERTAKEN TO ASSESS THE NEED FOR FUTURE REMEDIAL ACTION.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

TABLE 4-1

KRYSOWATY FARM SITE
POTENTIAL REMEDIAL ACTION TECHNOLOGIES

           1  DISPOSAL TECHNOLOGIES

              ONSITE DISPOSAL
              OFFSITE DISPOSAL
              INCINERATION
              CHEMICAL TREATMENT OF SOILS

           2  OFFSITE TECHNOLOGIES

              NO ACTION OFFSITE
              MUNICIPAL WATER LINE EXTENSION
              SATELLITE WATER SUPPLY SYSTEM
              INDIVIDUAL WELL TREATMENT
              BOTTLED WATER

           3  ONSITE TECHNOLOGIES

              NO ACTION ONSITE
              EXCAVATION
              SOLIDIFICATION
              IN-SITU TREATMENT
              GROUNDWATER CONTROL: GROUNDWATER PUMPING
              GROUNDWATER CONTROL: IMPERMEABLE BARRIERS
              GROUNDWATER TREATMENT: PERMEABLE TREATMENT BEDS
              GROUNDWATER TREATMENT: BIORECLAMATION
              SURFACE WATER DIVERSION
              GROUNDWATER COLLECTION
              FENCING
              CAPPING
              CONTAMINATED WATER TREATMENT/DISPOSAL

COMPILED BY NUS CONSULTANTS
PITTSBURGH, PA 1984.



TABLE 5-1

   REMEDIAL ALTERNATIVE          CAPITAL COST        O&M *         TOTAL

   1)  NO ACTION                      -                 -

   2)  CAP - COLLECT AND TREAT      255K             2861K
       GW - MONITOR (20 YEARS)                       1267          4.38M

   3)  EXCAVATE - INCINERATE -     4100
       MONITOR (5 YEARS)                              765          4.87

   4)  EXCAVATE - DISPOSAL ONSITE - 663               473
       MONITOR (20 YEARS)                            1267          2.40

   5)  EXCAVATE - DISPOSE          1595
       OFFSITE - MONITOR (5 YEARS)                    765          2.36

   6)  EXCAVATE - DISPOSAL         1595
       OFFSITE - ALTERNATIVE        569               (53)         2.31 (A)
       W.S. - MONITOR (5 YEARS)                        93

    *  OPERATION AND MAINTENANCE COST (20% CONTINGENCY) FOR PROPOSED
       DURATIONS, PRESENT WORTH

   ()  WATER USER CHARGE 20 YEAR PRESENT WORTH TO BE PAID BY LOCAL
       RESIDENTS.

   (A) RECOMMENDED COST-EFFECTIVE ALTERNATIVE.



TABLE 5-3

EPA PROPOSED MONITORING PROGRAM
(NO ALTERNATE WATER SUPPLY)

   SAMPLING:    8 ON SITE MONITORING WELLS
                22 OFF SITE RESIDENTIAL WELLS

   FREQUENCY:   MONTHLY FOR 1/2 YEAR DURING ON-SITE REMEDIAL ACTION
                QUARTERLY FOR 4 1/2 YEARS FOLLOWING ON-SITE REMEDIAL
                ACTION

   PARAMETERS:  129 PRIORITY POLLUTANTS

   COSTS:
                CAPITAL                                     $0

                O+M  5 YEAR PERIOD
                (20% CONTINGENCY) PRESENT WORTH             $764,660

   BASIS:

                ANNUAL COST FOR 4-QUARTERLY SAMPLES
                (FROM NUS TABLE 5-2)                        $124,000
                COST PER QUARTERLY SAMPLE RUN                 31,000
                MONTHLY SAMPLING FOR 1/2 YEAR                186,000
                QUARTERLY SAMPLING FOR 1/2 YEAR               62,000
                QUARTERLY SAMPLING FOR 4 YEARS               389,217

                                              SUBTOTAL       637,217
                                       20% CONTINGENCY       127,443

                                                 TOTAL      $764,660.



TABLE 5-4

EPA PROPOSED MONITORING PROGRAM
(WITH ALTERNATE WATER SUPPLY)

   SAMPLING:    8 ON-SITE MONITORING WELLS

   FREQUENCY:   SEMI-ANNUAL

   PARAMETERS:  129 PRIORITY POLLUTANTS

   COSTS:
                CAPITAL                                     $0

                O+M  5 YEAR PERIOD
                (20% CONTINGENCY) PRESENT WORTH             $92,898

   BASIS: *                 PER RUN              SEMI-ANNUAL

   LABOR (8 HRS/WELL)       2560                  5120
   LIVING                    450                   900
   TRAVEL                     51                   102
   ANALYTICAL REPORT         500                  1000
   ANALYSIS                 6200                 12400
   SHIPPING                  450                   900

                          PRESENT WORTH         77,415
                          20% CONTINGENCY       15,483

    5 YR                  TOTAL O+M COST        92,898

   * PREPARED FROM COST ESTIMATE DEVELOPED BY NUS CONSULTANTS (RI/FS, APPENDIX F MARCH 1984).


